Wound healing plays an integral part of cellular and molecular events. This process may be implicated in tissue regeneration. Regeneration can be contributed to complete tissue restoration and improvement of tissue disfigurement towards the original condition. Also, such cellular and molecular events are orchestrated both spatially and temporally.

Tissue regeneration, scar-less wound healing, and fibrosis are all dependent upon the phylogenetic event of the organism, as well as the inflammatory responses, which are influenced by age, sex, and interaction with the environment \[[@B1-ijms-20-06328]\]. Under these conditions, the lack of a true blastema allows for only scarring wound repair in the inbred MRL/MpJ strain of mice and the outbred CD-1 and Swiss Webster laboratory mouse stocks \[[@B2-ijms-20-06328]\].

In cytokines, IL-1 and TNF-α are always present during wound repair, but their pleiotropic and synergistic effects are not well understood. Rather than improving wound repair in young males, IL-1 signaling blockade increased epithelial thickness and IL-1β and TNF-α expression, and diminished epidermal apoptosis. TNF-α impaired wound repair in middle-aged females, which exhibited acanthosis and overexpression of IL-1, but no change in apoptosis. These findings suggest that this mechanism of epidermal thickening differs from that observed in IL1-ra-treated animals \[[@B3-ijms-20-06328]\].

In this issue, Aoki et al. report a sphingosine-1-phosphate (S1P), which is a lipid mediator that promotes angiogenesis, cell proliferation, and attracts immune cells. They clarify the roles of S1P in skin wound healing by altering the expression of its biogenic enzyme, sphingosine kinase-1 (SphK1). The SphK1 overexpression also leads to less scarring, and the interaction between transforming growth factor (TGF)-β1 and S1P receptor-2 (S1PR2) signaling is likely to play a key role \[[@B4-ijms-20-06328]\].

Kanno et al. find an interferon (IFN)-γ, known for its inhibitory effects on collagen synthesis by fibroblasts in vitro; however, information is limited regarding its role in wound healing in vivo. IFN-γ might be involved in the proliferation and maturation stages of wound healing through the regulation of neutrophilic inflammatory responses in IFN-γ-deficient (KO) mice \[[@B5-ijms-20-06328]\].

Wound impairment is accelerated and completed with the local administration of recombinant human (rh)-growth hormone (GH) accelerating PU healing in non-obese diabetic/severe combined immunodeficient mice engrafted with a full-thickness human skin graft model in 60 days \[[@B6-ijms-20-06328]\].

Other than skin, matrisome properties of scaffolds directing fibroblasts in idiopathic pulmonary fibrosis \[[@B7-ijms-20-06328]\] and liver regeneration are enhanced by hepatocyte-derived angiogenesis via B-cell CLL/lymphoma/nuclear factor-Kappa B signaling \[[@B8-ijms-20-06328]\], while wound repair and regeneration mechanisms of autologous adipose-derived stem cells in some patients with human immunodeficiency virus (HIV), treated by highly active antiretroviral therapy, are elucidated and analyzed in detail \[[@B9-ijms-20-06328]\].

In novel aspects, the cloning and identification of Periplaneta americana, the American cockroach, thymosin (Pa-THYs) are obtained by bioinformatics and it is found that Pa-THYs also stimulate the expression of several key growth factors to promote wound healing. The data suggest that Pa-THYs could be a potential drug for promoting wound repair \[[@B10-ijms-20-06328]\].

Lastly, maresins (MaRs) and macrophages are reviewed, focusing on the potent action of MaRs to enhance M2 macrophage phenotypic profiles to possibly alleviate inflammatory pain \[[@B11-ijms-20-06328]\].
